Three novel quinolone compounds, quinolactacins
A (1), B (2) and C (3), Have been found from the fermentation broth of Penicillium sp. EPF-6, a fungus isolated from the larvae of mulberry pyralid (Margaronia pyloalis Welker). The molecular formulas of 1, 2 and 3 were determined to be C16H18N2O2, C15H16N2O2 and C16H18N2O3, respectively by FAB-MS and NMR spectral analyses. The structures of these compoundshave a novel quinoione skeleton with a ylactam ring consisting of C12H8N2O2 as the commonchromophore.
As a promising source of biologically active compounds, weare focusing on entomophathogenic fungi and their secondary metabolites. Wehave reported two novel protein kinase inhibitors, pyridovericin and pyridomacrolidin, which were isolated from the entomopathogenic fungus, Beauveria bassiana EPF-51>2).
In the course of our continuing HPLC screening program for new bioactive compounds, we discovered three novel quinolone skeleton compounds designated as quinolactacins A (1), B (2) and C (3) (Fig. 1) , from the fermentation broth of Penicillium sp.
EPF-6 isolated from the larvae of mulberry pyralid (Margaronia pyloalis Welker). In the previous paper, wedescribed the screening, the isolation procedure and the biological properties of these quinolactacins3). The carbonyl carbon of 9-C (<5C 171.5), from 7-H (5H 7.48) to quaternary oleflnic carbon of 8a-C (<5C 128.0), from 6-H (5H 7.81) to 4a-C, and from 5-H (5H 7.83) to 8a-C, respectively. Moreover, the TV-methyl proton signal at <5H 3.86 (4-CH3) showed correlations with two quaternary olefinic carbons of 3a-C (Sc 164.0) and 4a-C. These data suggested the presence of a quinolone skeleton, as shown in Fig. 2 . The quinolone skeleton, including a 7-lactam ring, was elucidated from the following correlations. A singlet NH proton signal at <5H 8.17 (2-NH) was correlated with two quaternary olefinic carbons of 3a-C and 9a-C (<5C 110.3), a carbonyl carbon of 1-C (<5C 168.3) and a methine carbon of3-C (<5C 58.9). A methine proton signal at SH 4.86 (3-H) was correlated with 1-C and 3a-C. The observation of NOE between 4-CH3 (5H 3.86) and 3-H (5H 4.84), 4-CH3
and 5-H (<5H 7.83), 4-CH3 and l'-H (5H 2.19), 2-NH (5H 8.17) and 3-H, and 2-NH and l' -CH3 (<5H 1.1.4) supported the above-described predictions. In addition, compound 1 exhibited an ion peak at m/z 213 in the EI-MS spectrum, due to loss of the C4H9 (sec-butyl group) fragment from the molecular ion. The absolute configuration at 3-C of 1 has not yet been established. Based on all of the observations described above, the planar structure of 1 was elucidated to be 3-5iec-butyl-4-methyl-2,3-dihydro-l//-pyrrolo[3,4-Z>]quinoline-1,9 (4i/)-dione, as shown in Fig. 1 .
Quinolactacin B (2)
The molecular formula (C15H16N2O2) of compound 2 has one less carbon atom and two less protons than that of 1. The methylene proton and carbon signals corresponding to 2'-CH2 (5C 20.8/5H 0.83 and 0.88) of 1 were not observed in the lU and 13C NMRspectra of 2. Furthermore, thê^H COSY spectrum revealed the proton sequence
The HMBC spectra of 2 unequivocally showed that compound2 has a similar basic structure to 1, but a different side chain, as shownin Fig. 2 . The lH NMRspectrum showed a methyl proton signal with an unusually high magnetic field (<5H 0.46) due to the anisotropic effect of the chromophore. The structure was also supported by the results of NOESY experiments as follows. The NOEcorrelations were observed between 4-CH3 (5H 3.84) and 3-H (5H 4.81), 4-CH3 and 5-H (<5H 7.82), 4-CH3 and l' -H (<5H 2.45), 2-NH (5H 8.0.9) and 3-H, and 2-NH and 2' or l'-CH3 (5H 1.14), as shown in Fig. 3 .
Therefore, the structure of 2 was predicted to be 3- 
